
Malayan Fern Notes, II

By Betty Molesworth Allen

Malayan hill stations are always interesting botanically, espe-

cially so where the clearing of jungle is still taking place and there-

fore the plant formation is continually changing. In the past,

however, cleared areas such as roadsides, lawns, golfcourse and

garden edges and forest paths have been kept cut for so many
years that small, light loving plants, both native and introduced

have often become established. Now, because of the present emer-

gency, some of these areas have remained almost undisturbed for

nearly ten years, allowing a taller and different succession of plants

to take over. Many paths through the jungle received little or no

clearing, and in the Cameron Highlands district of Pahang, some

of the gardens of remoter bungalows became neglected. In the

lower part of the now deserted garden of one such place, Walker-

burn Cottage, several interesting ferns have become established

amongst short second-growth and lank grass. These include

Cyathea excavata, Cystopteris tenuisecta, Athyrium amplissium,

Merinthosorus drynarioides, Thelypteris beddomei and T. brunnea.

The fairly new car road to the summit of Batu Brinchang, a

mountain of 6,666 feet in the Cameron Highlands area of Pahang,

enables the botanist to spent more time and energy at its higher

altitudes. Here on clearings caused through roadmaking, colonisers

(seen in 1956) were small, some being rare plants which will no
doubt disappear when larger plants become established. In fact this

has already begun to happen and in two years there has been a

marked change on some of the higher mist swept ridges over

which the road runs. It is a pity that some systematic record could

not have been kept of these early stages of plant succession, for in

the past six years or so, roads have been built up to other summits

and high ridges of Malayan mountains for V.H.F. wireless stations.

In 1956 on Kedah Peak in Kedah, I found that the then un-

finished road up the last part of the very steep and narrow summit,

had already influenced plant growth below. The road was draining

water away from the flatter ground above the resthouse where pre-

viously large patches of Sphagnum were common in the wet ground.

Most of these patches had disappeared together with the little local

Schizaea malaccana Bak., which grew amongst the Sphagnum, and
the ground was very dry and almost devoid of plant growth.
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Again the emergency has contributed directly to a changed vege-

tation in places in the lowlands. Previously fertile ground such as

riverine areas and terrain near the bases of limestone hills (espe-

cially in the Ipoh district of Perak) have for many years been

under almost continual cultivation. During the emergency these

areas were cleared of squatters and put under curfew. Thus neg-

lected for nearly ten years, the rich soil together with the moist

hot climate induced a quick succession of belukar (a local name
for secondary scrub formation). In many places this resulted in a

growth tall and thick enough for terrestial ferns, which would not

tolerate full sun. to appear. For instance, Phymatodes longissima

(Bl. ) J. Sm., apparently not a common fern in Malaya, is now
abundant in belukar in these places around the Ipoh district. With

better political conditions approaching however, curfews have

been lifted in many of these places and people are going back on

to the land. Since June 1958 many areas have been cleared again

by cutting and burning, and already much is under vegetable culti-

vation. Thus possibly 1959 will see the end of this interesting

decade of undisturbed belukar near the towns.

The order of the following annotated list and the nomenclature,

follows those used by R. E. Holttum in his 'Terns of Malaya",

1954, and the page number of the species discussed, is given in

brackets.

All collecting numbers quoted are of my personal series, the

specimens being either in my private collection or in the herbarium

of the Botanic Gardens, Singapore. Duplicates have been distri-

buted to other herbaria including Kew and the British Museum

(Natural History ).

The list contains results of field observations, including some

extensions of known distributions and notes on two species of

ferns not previously recorded from Malaya.

Trichomanes motleyi v.d.Bosch. (Holttum p. 92).

Growing on the vertical side of a large boulder in a stream bed

in tall forest on the lower slopes of Penang Hill, at Batu Ferringhi.

April 1956. Previously known from Singapore, Pahang and

Selangor. Fertile fronds were common but the specimens I found

in Kepong. Selangor which were in a similar habitat, had, in

August, very few fertile fronds. I have since found it on a tree

trunk about two feet from the ground, in a stream in tall forest at

Ginting Simpah, Selangor. Penang specimen no. 2795.
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Cyathea excavata Holttum, (Holttum p. 121).

So far this fern is known only from Cameron Highlands in

Pahang. Holttum states (p. 122)* that only old sori have been

seen. In August 1956 I found fertile fronds with immature and

newly mature sori and the following description is taken from

several large plants growing either in open or fairly open places in

Cameron Highlands.

The largest middle pinnae measured were up to 63 cm. long

(commonly 60) by 20 cm. wide, usually short stalked. It will be

seen that these measurements are somewhat larger than those given

by Holttum. Unless the frond is past maturity the lobes are much
closer together than their own width when living and the edges are

nearly always conspicuously toothed, sometimes lobed, being en-

tire only towards the apex. Veins were forked up to four times,

two to three being usual. The smooth stipes were almost black at

the bases, but were green higher up. I found practically no scales

on the stipe, even when young; they were present only on the very

new and curled fronds. These scales were not thin, but fairly

thick and large (often over 1-5 cm. long). Sori were 1 to 4 (com-

monly 1 to 2) at the bases of the pinnule lobes near the costae.

Mature sori coalesced when dry, obscuring the lower part of the

costules. Fronds frequently produce very few sori; a pinnule being

fertile for only half its length, and the frond itself being sterile

towards its apex. The very thin transparent indusium completely

covers the young sporangium, but appears to break down at a very

early stage of maturity. I have found that in pressed specimens, if

the sporangia have burst during the process of drying, they seldom

show any traces of indusia, yet if they have reached maturity nor-

mally before drying, some vestiges can be seen as described by
Holttum. One and sometimes two, dark brown thin appendages

similar to paraphyses were noticed attached to the base of a sorus,

curving round it to about half its height. I saw these only on large

fronds when the sori were immature. Paraphyses amongst the

sporangia were not seen.

In the field this fern is most distinct from other species of

Cyathea. The fronds when living are pale green, soft and inclined

to hang laxly. A distinctive feature, not found to the same extent

in any other Malayan Cyathea, is that the old dead fronds remain

on the trunk, hanging down more or less concealing it, in much the

same way as in some Dicksonia species. Another field character,

but I am not sure how constant this is, is that all the plants seen

had more than one trunk. Two was usual, but occasionally there

* From "Ferns of Malaya" unless otherwise stated.
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were three, and on these trunks, at their bases, and up to about

60 cm., young adventitious plants were growing (I have seen the

same in C. recommutata Copel. and in C. polypoda Bak.). One
plant had become quite large and had fertile fronds.

Three mature plants of C. excavata were found fairly close to-

gether by a stream above Sultan Abu Bakar Road near Brinchang

village in 1956, at about 5,000 feet altitude. In 1958 several more

were found in this area and others at Taman Sedia, which is about

4,500 feet. Since then more plants have been seen in open or semi-

open places, but only in the Cameron Highlands area. It appears

to prefer streamsides, well above the normal water level, on forest

edges. In Taman Sedia however, they were growing in open grassy

places where there was only an occasional small tree and several

tall specimens of Cyathea contaminans (Hk.) Copel. C. excavata

appear to be on the increase where streamsides have been cleared

or partially cleared, and some plants have grown a great deal since

first seen here. Trunks 150 cm. high were not uncommon, and

some were higher. The plants at Taman Sedia at least, are un-

doubtedly in an artificial habitat, for Holttum originally found C.

excavata in shady forest by small streams, so it will be interesting

to watch their development if they are left undisturbed.

Colysis acuminata (Baker) Holttum, (Holttum p. 162).

Sungei Buloh, Selangor; on the base of a large tree and on the

ground beside a stream, well below the flood level; tall lowland

forest; rare. March 1952, specimen no. 1875; June 1953, no.

2387.

Previous records are from Perak and Pahang. Holttum says that

it occurs in the same situations as C. macrophylla (Bl.) Presl,

which I did find near the Selangor specimens, but I have only

found C. acuminata in association with streams and growing where

it must frequently be inundated. In Perak it grows on rocks in the

beds of small shallow streams. C. macrophylla on the other hand
is more common in flat places in moist lowland forest, but not

necessarily near streams.

Loxogramme scolopendrina (Bory) Presl, (Holttum p. 168).

Batu Caves, Selangor; January 1956; specimen no. 2686. Near

the summit of this limestone hill, probably about 900 feet altitude.

It was growing in a pocket of earth on steep ground and was rare.

Holttum lists this species from Pahang, Perak and Kedah.

Aglaomorpha heraclea (Kze.) Copeland, (Holttum p. 185).

Cameron Highlands, Pahang; altitude 5,000 feet. Although this

fern record is only 500 feet higher than the highest altitude given
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in "Perns of Malaya", it has been included, as all the plants seen

in the forest were small and infertile, indicating that they may be

of recent origin. In June 1958 plants were seen on trees in tall

forest on the slopes of Gunong Jasar and G. Purdah. They were

not uncommon here. In the garden of Walkerburn Cottage at

about the same altitude there is a large clump of Aglaomorpha
heraclea perching on an Erythrina sp., and this was fertile in June.

Merinthosorus drynarioides (Hook.) Copeland, (Holttum p. 186).

The following are some field observations on this fern which

has been recorded from several localities in Malaya.

In February 1 948 I first saw a plant of Merinthosorus on a rock

in a fairly open place near Robinson's Falls at Cameron Highlands,

Pahang, at about 4,500 feet in altitude. It was small and not fer-

tile, but the rhizome scales distinguished it from Aglaomorpha

heraclea which it resembles in leaf character. When I visited this

area again in 1956 the fern was no longer there, but I subsequently

found another plant on a concrete wall, in almost full sun in the

deserted garden of Walkerburn Cottage, near Brinchang village.

Here the altitude is about 5,000 feet. The plant was young and

infertile then, and so far (1959) has not produced sori although it

has increased in size.

I have not seen Merinthosorus growing elsewhere at this altitude

in the Cameron Highlands area, but it is common as an epiphyte

on tall trees from Ringlet (circa 3,500 feet) downwards, until the

jungle gives way to rubber estates, and they can be seen from the

road. I have seen this fern in the following localities in Malaya:

—

Perak : Maxwell's Hill, on rocks in open places near the bunga-

lows at 3,200 feet in altitude; on canopy trees in tall forest at 2,400

feet. On road to Cameron Highlands (but still in Perak), on a

vertical rock bank beside road at c.3,000 feet (mostly young
plants); high up on canopy trees in tall forest at c. 1,700 to 3,500
feet. Pahang: Cameron Highlands district on rock and wall in

open places; Fraser's Hill, common on stone walls by bungalows*,

about 4,000 feet altitude; on large boulders in a meadow at Jeriau

Farm, 3,400 feet. Selangor: In tall forest common from about

1,500 to 3,000 feet, below and above the Semangkok Pass (The
Gap); Ginting Simpah, on Rain Trees (Enterolobium saman)
which have been planted on the roadside at the 17th milestone, at

about 1,000 feet altitude; on tall forest trees in the forest near this

altitude.

* In June 1958 most of the ferns from the stone walls had been removed.
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I have not found Merinthosorus on Penang Hill (from where it

was originally collected in Malaya) although I have searched for it

during three months when I was living on the hill.

Merinthosorus in common with other acrostichoid ferns in

Malaya, only periodically produce fertile fronds. In this genus

however, it is almost certain that they are developed twice a year,

(not just once a year, as for instance is the case with Elaphoglos-

sum spp.) and possibly more frequently on rock walls. The latter

may be induced by the frequent cutting back that they receive.

The following, although not yet complete, show the months during

which fertile fronds have been observed. Fertile on rocks: —Max-
well's Hill, February and November; Fraser's Hill, April, August

and December. Fertile on trees: —Maxwell's Hill, November; road

to Cameron Highlands, June and August; above and below the

Semangkok Pass, June, December; Ginting Simpah, June. Only

Fraser's Hill has been observed during December.

In 1957 I was able to watch the development of some Merintho-

sorus plants which were growing on the previously mentioned Rain

Trees at Ginting Simpah. Although these plants must be fairly

recently established, they were mature, and had the advantage of

being easily and frequently seen. During February and March
there was no noticeable growth, only sterile fronds being present,

but during April new (sterile) fronds appeared. A few weeks later

the bases of each of these new fronds became brown and dead-

looking for less than one-quarter of their length, the rest remaining

green. This gave a remarkable resemblance to the scale or nest-

leaves of a Drynaria, and the plant from a distance would surely

be taken for D. sparsisora (Desv.) Moore. It was the beginning

of May when the bases turned brown, and a month later the fertile

portion appeared on these new fronds. Since then I have observed

similar growth on other Merinthosorus plants on trees by the

Cameron Highlands road. Although this scarious condition of the

frond has been noted previously, I am not aware that its develop-

ment has been described. This, and the fact that it is epiphytic on
uppermost branches and on crowns of very tall canopy trees in

dense forest, is probably the reason that it has escaped notice in

these places for so long. This habitat I believe is almost certainly

the natural one in Malaya.

In the north of Malaya at least, Merinthosorus is probably

quite common high up in the large trees of tall midmountain forest,

where the humidity is high. Even so, field glasses are often neces-

sary to detect the fern. On rocks in open places and at hill stations

I think it is most probably of recent origin, appearing after the
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jungle was cleared and that it will increase in these areas, for it

appears to adapt itself easily to the sides of large rocks and walls

where there is good drainage.

Polypodium prainii (Bedd.) C. Chr., (Holttum p. 204).

Holttum describes this only as an epiphytic fern. It is still very

common at Cameron Highlands in Pahang, but I have found, with

only a few exceptions, that it is terrestial there. It grows where

there is abundant moss and liverwort both on rocks and wet rocky

ground, above streams where there is often much undergrowth and

little light. It may have become a terrestial fern by adoption in

areas where the tall trees have been removed, for branches are

usually left in the forest, and it is in such places that it has been

seen most commonly. It occurs quite frequently however, on the

ground on the lower slopes of Brinchang and Jasar mountains

where the tall forest appears to be little disturbed.

Polypodium prainii appears to have a seasonal die-back. In July

only very old fronds were seen, and none were found in the same
area in August, but when again visited in late September, new
fronds were common. I have never seen it at Fraser's Hill.

Christiopteris tricuspis (Hook.) Christ. (Holttum p. 211).

Slopes of Gunong Terbakar in the Cameron Highlands district

of Pahang, at 3,800 feet, August 1956.

Plants of this fern were growing out of the base of a large plant

of Aglaomorpha heraclea, which was on a tall tree in a very ex-

posed position. The Christiopteris had fertile fronds. It was not

seen elsewhere here, but should be looked for wherever large

clumps of Aglaomorpha grow, for it has only been found in asso-

ciation with this fern.

The accompanying photograph shows a small fourth lobe on a

fertile frond of Christiopteris from Fraser's Hill. The frond was
taken from a plant which is more or less established on the ground
at the base of a fallen Aglaomorpha on the roadside near Pahang
bungalow. This development has not been previously observed in

Malaya, and all other fronds from this plant had the normal three

lobes.

Since writing the above, more plants of Christiopteris have been
found at Kuala Terla at Cameron Highlands, at 3,800 feet altitude.

They were young and infertile, growing from an Aglaomorpha on
a tree over the Terla River.

Grammitis crispatula Holtt, (Holttum p. 218).

Maxwell's Hill, Perak, February 1952. Herbarium specimen
no. 1828. Although originally found in this locality, the fern does
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not appear to have been seen in recent years. My field notes state

that there were only a few plants and these were growing on a

very large moss-covered rock in tall jungle, on a ridge just below
3.000 feet, but not anywhere near a stream. The fronds were dull

and dark green with conspicuously crisped edges. My identification

was kindly confirmed by Dr. E. B. Copeland to whom I sent a

specimen with viable spores.

Ctenopteris celebica (Bl.) Copeland, (Holttum p. 233).

Robinson Falls, Cameron Highlands, Pahang, at about 4,500

feet. August 1956. This fern was not seen elsewhere and was found

on a sloping mossy tree trunk in a very damp place overhanging

the river. It was growing amongst Hymenophyllum badium Hk. &
Grev. and Grammitis hirtella (Bl.) Tuyama. Fronds when living

were pale yellowish and dull, with conspicuous red hairs on the

stipes. Some of the fronds had new sori. The tree has since been

destroyed by blasting operations for the new hydro-electric dam,
but it surely must occur elsewhere here. Specimen no. 2895.

Thelypteris brunnea (Wall.) Ching, (Holttum p. 240).

This fern has obviously increased greatly in recent years for it is

now very common at Cameron Highlands, growing in grassy places

in full sun, by streamsides in shade, and on banks by roads. It

sometimes becomes very large in the first mentioned habitat, larg-

est fronds measured being nearly 200 cm. long including stipe, 160

cm. being about average.* The stipe is always shining and rather red.

I have however, examined many plants from Cameron s and from

Fraser's Hill and have found in every case that the stock is either

erect or suberect, but never long-creeping which is characteristic

of this species. I have collected Thelypteris brunnea on Mt. Kina-

balu in British North Borneo and although the fronds appear simi-

lar, the rhizome is entirely different, being creeping, with fronds

widely spaced and not bunched as they are in Malayan specimens.

I have found what I consider to be normal T. oppositipinna

(v.A.v.R.) Ching at both Cameron Highlands and Fraser's Hill,

but never commonly. In the field it looks very different from T.

brunnea, yet there is very little real difference, and I have found

them growing together. The late Mr. Alston of the British Museum,
to whom I sent specimens of T. brunnea said they appeared to be

that species except for the rhizome, so presumed they belonged

to T. oppositipinna. Holttum notes that the rhizomes of the

Malayan specimens were missing.

* From the overgrown garden at Walkerburn Cottage.
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I believe that the true species of T. brunnea as interpreted by
Ching (Bull. Fan Mem. Inst. Bot. 6: 1936) has not yet been

found in Malaya and perhaps this species should bear another

name, if really different from T. oppositipinna.

Thelypteris beddomei (Bak.) Ching, (Holttum 240).

Cameron Highlands, Pahang, August 1956, c. 5,000 feet. no.

2876. Previously known only from Maxwell's Hill where I found

it in 1949, and where it is still common. In the Camerons it is

fairly widespread and abundant where it does occur. It was grow-

ing above streams in open places and in semi-shade on the edges

of light forest. In some places it formed stands so thick that there

was little other growth. Old rotting fronds formed a deep loose

layer (sometimes to 45 cm.) beneath the living fronds so that the

latter had greatly elongated stipes (to 60 cm. long). The longest

lamina measured was 40 cm. The fern seemed well established in

this area just below Walkerburn Cottage, but when I returned in

June 1958, grass and the shrub Melastoma muticum Ridl. had
become tall and this fern had decreased quite considerably. It had
become abundant however, on the more recently neglected lawn
near the house, but the fronds were short.

In July 1958 I found T. beddomei growing between the tea

bushes at Sungei Palas Tea Estate at c. 5,500 feet. Sometimes it

was so abundant that it covered the ground to the exclusion of

other plants. It was also common on and above the roadsides

here, and wherever the ground was sloping. As at Maxwell's Hill,

the ferns were in full sun and the fronds were quite short, agreeing

with the measurements given by Holttum.

I examined many fronds and found that, as Dr. Holttum notes,

indusia were always present, and were evident even when the

specimens were dry.

Ampelopteris prolifera (Retz.) Copel., (Holttum, 299).

Collected once in Malaya during last century by King's collector,

on the Kinta River in Perak. In April 1956 I found one patch of

this fern on the Kedah-Province Wellesley border where the old

Bambong Lima bridge spans the Muda River. It was growing just

below the road in alluvial soil, on flat ground which is frequently

flooded by the river. It was scrambling over, and covering small

bushes with quite a dense growth. Buds were produced five to six

times along a lamina; these in turn became proliferous as they

matured, so tracing the overall length was difficult. Stipes and
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fronds were dark green when living. I found only two fronds bear-

ing fertile pinnae and these were on tertiary fronds. Athyrium

esculentum (Retz.) Copeland was very common nearby. In

August 1958 I found Ampelopteris in Perak. It was alongside the

Kinta River near Batu Gajah, possibly near the place of the ori-

ginal collection. For at least 150 yards along the river bank it

was common to abundant, scrambling up small trees. Although the

stipes and primary rachises were living, nearly all the pinnae,

together with the secondary and tertiary fronds, were dead. No
new nor fertile fronds were found. Here the river lies fifteen to

twenty feet below the bank which is flat and composed of heavy

soil, which was then very dry and hard. Apart from one small

patch on the river bank, Ampelopteris was confined to a narrow

band starting about ten feet from the bank edge and running

parallel. This is where the trees occured, and beyond was cropped

grass which I believe is frequently burnt back, and no ferns were

found there. Other ferns growing amongst the Ampelopteris were

Athyrium esculentum and Cyclosorus aridus (Don) Ching, both

of which it slightly resembles in the field. In the following Decem-
ber fertile plants were found here, with mature sori on secondary

fronds and very new sori on tertiary fronds.

The rootstock of Ampelopteris is very surface-rooted, being

easily pulled out; the fronds when dry could be easily burnt. So

perhaps as river edges are so often cultivated, this fern may have

been eradicated from many areas. Otherwise it is difficult to

understand why it is not so common as is Athyrium esculentum

in these places. It is apparently seasonal as it is in other countries,

dying back (in Perak) during the dry months between June and

August. I have seen this fern with mature sori in December on
riverbanks in west Siam. I have grown some plants by the Pinji

River in Ipoh to observe their development. Herbarium specimens

:

2794, 4090.

Microlepia puberula v.A.v.R., (Holttum p. 312).

Kepong and Sungei Buloh, Selangor. Collections made between

1951 and 1955. Herbarium specimens: 1382, 1482, 2333, 2393,

2541; from Ginting Simpah, Selangor in 1957, no. 3473.

Lindsaya cultrata (Willd.) Sw., (Holttum 328).

Near the 14th milestone, Cameron Highlands Road, Perak, Sep-

tember 1958, 1,000 feet; no. 4017. Locally frequent on mossy

rocks in bed of large stream in jungle. Probably from plants swept

down river from the mountains.
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Leucostegia pallida (Mett.) Copel., (Holttum 353).

Although this fern has been seen recently by Sinclair, its habitat

is of interest because of its doubtful native state. On a path along-

side the water pipeline at about 2,400 feet on Maxwell's Hill in

Perak, it is locally abundant, growing on the tops of large boulders.

Here the fronds grow to at least the maximum length as given by

Holttum; new fronds, which were produced in quantity in Novem-
ber, were bright pink. This immediate area, although clothed in tall

forest has been cleared of a great deal of undergrowth, so that the

boulders are only lightly shaded. Well away from the path the fern

becomes less common, not occuring on the many similar boulders

in the untouched forest where the light is poor. It grows however,

on mossy tree trunks on, or just above the streamsides, and is

quite widespread on this side of the hill at about this altitude. The
fronds, although there were mature and old ones, were very much
smaller than those from the first mentioned habitat.

I have looked for it several times in 1956, in similar places on
Mt. Matang in Sarawak, from where it was formerly collected, but

without success.

Blechnum orientale L., (Holttum p. 446).

A bi-pinnate to tri-pinnatifid form of the above fern was first

seen on the forest edge by Girdle Road at Fraser's Hill at about

4,200 feet. Another plant was seen later on the roadside to the

farm, but was very much smaller. In December 1956 I found this

form was not uncommon locally near Batu Lintang Road in Ku-
ching, Sarawak at sea level.

Only the Girdle Road plant showed transition fronds. There
were very old fronds which were quite normal, others had deeply

lobed pinnae and the newest (pink) fronds were bi-pinnate becom-
ing almost tri-pinnate at their bases. When this plant was revisited

sometime later, all the fronds were like the last mentioned ones,

some measuring 145 cm. long. Unfortunately this plant was des-

troyed during roadside clearing operations. All plants examined
had fertile fronds. It would make an attractive fern in cultivation.

Specimen no. 2202.

Blechnum fraseri (A. Cunn.) Luerssen var. Philippinense Christ,

Bull. Herb. Boiss. 6.149; van Alderwerelt van Rosenburgh,

Malayan Ferns, 382. 1908.

Gunong Batu Brinchang, Cameron Highlands district of Pahang;

6,500 feet altitude, August 1956. Specimen no. 2920; February

1959, no. 4145. A living plant was sent to Kew in 1956.

Not previously collected in Malaya, but this variety is known from
the Philippine Is., Borneo, Sumatra and New Guinea. Blechnum
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fraseri belongs to the sub-genus Lomaria to which, in Malaya,

only the mountain B. vestitum (Bl.) Kuhn, belongs.

Apart from the adult plants being larger, the Malayan specimens

agree quite well with the descriptions I have seen of the variety,

and with plants I subsequently saw on Mt. Kinabalu in British

North Borneo. The following description is taken from Malayan
plants from a series collected from one area on Brinchang.

Mature plants frequently (?) stoloniferous. Root stock elongated

into an erect caudex, the tallest measured being 235 cm. high, with

a diameter of 5 cm. at approximately half way up the caudex, but

more commonly 200 cm. by 6 cm., plants becoming fertile when
caudex reached a height of 30 cm. Base of caudex thickened by a

mass of old roots to 16 cm. or more through. Caudex or trunk

rough, dark brown almost black, the greater part being scaly and

rough from the remains of old stipe bases, but from the base ex-

tending upwards to c.90 cm. covered with close thin adventitious

roots. Through these protrude scale-covered adventitious buds,

2-3 cm. long, which, near the trunk base had elongated into prop-

roots 10 cm. and more long by about 1 cm. thick. Stolons 1 to 2

(or more?) from a parent plant, horizontal for at least 20 cm.

before becoming erect and forming another plant which later be-

comes independent. Some of the thin adventitious roots from the

upper side of the stolons elc igate and growing downwards, anchor

the plant. Caudex of new stoloniferous plant densely clothed with

scales. Scales on caudex, stipe bases, and buds more or less similar,

dark brown, thick with narrow elongated non-clathrate cells;

length of scale to about 15 mm. and 2 mm. wide at base with subu-

late apex; edges entire with pale thin margins which are deciduous.

Fronds bipinnatifid, whorled near the apex of the caudex and

rather tufted at the crown. Fronds from shaded plants with thin

elongated stipes, and laminae large, lax and dark green above,

thin in texture; fronds in semi-shade or open places, nearly erect,

shorter, upper surface yellowish-green, firm in texture. In both

forms, upperside, shiny and glabrous; undersurface, dull, pale,

sometimes almost glaucous and glabrous, except for sparse pale

thin scales on rachises, costae and costules. Fronds dry olive brown
above and greenish below. Stipe bases thickly clothed with dark

spreading scales. Sterile fronds varying greatly in size according to

habitat, up to 100 cm. long including stipe, by 35 cm. wide in

shade specimens, but more commonly 56 cm. by 19 cm. Fronds

widest about the middle, tapered to the apex. Base narrowed.

Rachis winged throughout connecting pinnae, wing with triangular

lobes, contiguous. Middle pinnae on large fronds to 17 cm. long
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by 2-5 cm. wide but more commonly 10 cm. by 1-5 cm., deeply

lobed with a long tapered apex which is entire for a length of 1 cm.

or more at its tip. Upper pinnae ascending, gradually reduced in

size to a lobed acuminate apex. Lower pinnae reflexed and reduced

in size to about 7 cm. long on large fronds to 4 cm. on small fronds.

Rachis wing continuing down the stipe gradually disappearing,

leaving the triangular lobes as small auricles, until ceasing near the

stipe base. Pinnae lobes entire, or toothed in shaded fronds, fal-

cate, blunt or occasionally with very short pointed apices; lobes

2-4 mm. wide, cut to a costule wing 1-5 mm. wide, each lobe being

separated by a hyaline membrane. Lobes becoming less deeply cut

and decreasing in size towards the apex. Fertile fronds similar in

shape to the sterile, but usually smaller and slightly contracted, to

60 cm. long by 20 cm. wide, with entire lobes gradually reduced in

size for threequarters the length of a pinna, then rather suddenly

contracted forming a long thin entire apical lobe, which is about

25 mm. long by 3 mm. wide. Sporangia covers the lower surface of

the lobes, indusia are thin and light brown, just visible at maturity.

Spores, anisopolar, pale, slightly verrucose, perispore folded.

Veins translucent in thin fronds, but mostly obscured in those of

firm texture. This description is taken from the former: —Two
veins at each side of a costule base, springing from the costa,

sometimes forked, ending within the lobe margin with a small

hydathode. Veins springing from costule, to about 7 pairs, forked

up to four times, more commonly three times, never reaching the

margin. Forks of the lowest pairs occasionally anastomosing.

Young, non-stoloniferous plants have short erect stocks, simply

pinnate fronds with the bases of the bluntly toothed pinnae decur-

rent on the rachis.

On the left hand side below the road to the wireless station on

Batu Brinchang, there is an almost vertical rock face about 150

feet from the mountain's summit. Here a long time ago there has

been a landslide exposing the rock, and the earth from this slip has

formed a shelf some 50 feet below the road. It was here in 1956,

amongst mixed second growth of about 3 metres high, that the

mature plants of Blechnum jraseri were found. It was then impos-

sible to move through this vegetation, so an accurate count of this

fern was not made, but twenty plants were noted. The largest, with

trunks up to 200 cm. high, were concealed by a Melastomaceous

shrub, by plants of Cyathea latebrosa (Wall.) Copel. var. indu-

siata Holtt, and by Polygonum chinense Linn. A few small in-

fertile plants were growing in peaty soil on the road edge, and were

only about 15 cm. high. Nearby on the cliff edge, in loose soil, were

some slightly larger but still infertile plants; these were trunkless.
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The two latter places were newly established, having been made
during the road construction. On the cliff edge there were few

other plants apart from a sedge and a dwarf Thelypteris viscosa

(J. Sm.) Ching. In April 1958 all except one of the very small

roadside plants of Blechnum jraseri had disappeared; the others on

the cliff edge had grown considerably, but had not yet formed a

trunk, nor were they fertile. The latter were almost concealed by

the sedge, which had grown enormously but not yet flowered. In

another area, in an open place a quarter of a mile away, and about

50 feet from the summit, there is another plant of this fern. It was

of medium size, with a small trunk but was not fertile. This year

(1959) I again descended to the earth shelf and found that the

cover plants had grown so much it was now possible to crawl

under them. Blechnum jraseri had certainly increased a great deal

and within an area of approximately 35 by 25 metres, I counted

137 plants of this fern. More than 30 had definite trunks, some of

these being more than 150 cm. high. The tallest specimens were in

amongst the vegetation on the shelf, and were nearly all bearing

fertile fronds, whereas the smaller and more sturdy specimens,

which were fertile only when a trunk was developed, grew where

there was only other sparse growth. In small pockets of earth on
the rock face and in other quite open places, very young plants

were exceedingly common.

The stoloniferous habit was found only amongst those speci-

mens growing in full shade, where none of the young normally pro-

duced sporophytic plants were seen. Unfortunately this place is

being used as a repository for old tins and boxes discarded from

the wireless station above, so examination for stolons was difficult,

and it has not been ascertained how common the habit is, in this

variety of Blechnum jraseri. A new plant arising from a stolon

which was measured, had a trunk 17 cm. high with a diameter of

1-5 cm., but had not produced any fronds, but already adventiti-

ous roots were strengthening its base.

In New Zealand Blechnum jraseri is a common fern of the

Kauri (Agathis australis A. Cunn.) and other dry forests in the

north, forming colonies but the caudex seldom exceeds 75 cm. in

height.

Apart from the dendroid habit which makes this fern look like

a diminutive Cyathea, it is an interesting addition to the Malayan

fern list. The fronds show an intermediate state between simple

and double pinnation, and the production of stolons, although a

common feature in the type in New Zealand, may not have been

recorded previously for the variety. The occasional anastomosis of
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Cyathea excavata Holtt.; stipe base showing excavations



Christiopteris tricuspis (Hook.) Christ.



Blechnum orientate L. Bipinnate form; one frond



var. philippinense Christ.

Blechnum fraseri (A. Cunn.) Luers.
var. philippinense Christ.

Sterile and fertile fronds
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the veins is interesting although this may be more accidental, than

indicative of development towards those Blechnaceae with regular

anastomosis, for it seems to appear only in the large shade fronds.

The area where this Blechnum was found is fairly newly estab-

lished as the growth of this fern and the other vegetation suggests,

so perhaps there is another older established habitat here. In

Borneo it grows in fairly open but short mossy forest, a similar

kind being found on some of our higher mountains. On Batu

Brinchang, however, a search for a different habitat of this fern

is now practically impossible around this altitude. Below the road,

every accessible place is being used for depositing rubbish. It is a

great pity that such an interesting area is being ruined, as well as

being rendered unsightly.

Elaphoglossum melanostichum (Bl.) Moore, (Holttum p. 455).

Maxwell's Hill, Perak; 24.1.1956, at 3,200 feet, no. 2711 was

sent to Kew where Dr. Holttum kindly checked the specimen.

Previously known from Penang Hill. This fern occurs locally

on Maxwell's Hill between 3-3,200 feet, on trunks of tall trees,

usually on the forest edges in semi-shade. There were several

plants on a tree about 60 cm. from the ground and in November
1955, nearly all of these had new fertile fronds.

Elaphoglossum decurrens (Desv.) Moore, (Holttum p. 458).

Summit of Gunong Brinchang, Pahang; 31.7.1956, 6,666 feet,

no. 2911 sent to the British Museum and determined by the late

Mr. Alston.

In Malaya this has been collected twice previously in the low-

lands, but has however, been collected on Mt. Kinabalu in Borneo
at "5,000 feet and more" (see Holttum).

Dryopteris subarborea (Bak.) C.Chr., (Holttum p. 491).

At Cameron Highlands this fern is terrestial (see Holttum 492),

but at Fraser's Hill I have never found it so, but always as an

epiphyte in tall primitive forest and usually hanging down from
large clumps of Asplenium nidus Linn., apparently as Kunstler

found it. At Maxwell's Hill it grows on mossy logs and sloping

tree trunks in tall forest, but also on boulders on the exposed
ridge near The Box, and here has small fronds.

Dryopteris sparsa (Don) O. Ktze., (Holttum p. 492).

Near Taman Sedia, Cameron Highlands, Pahang, at about 4,700

feet. In 1956 this fern was locally common on mossy rocks in the

river and on moist earth banks in shady places. Plants were fertile.
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Tectaria melanocaulon (Bl.) Copel. Ph. Journ. Sc. 2C, Bot., 6:

416. 1907; van Alderwerelt van Rosenburgh, Malayan Ferns
245. 1908 (Aspidium); Backer & Posthumus, Varenflora voor
Java, 74.1939 (Tectaria melanocaula Copel.).

In tall forest near road to Cameron Highlands in Perak, at 26th
milestone; 3,200 feet, June 1958, specimen no. 3985.

Not previously recorded for Malaya. Plants were found in one

place but were very common here. They were on steeply sloping

ground near a large rock face. Only one plant was fertile; it is hoped
that later fuller field notes can be made.

The shining black stipes and rachises and very pale green fronds,

distinguish this fern from any other Malayan Tectaria. Distribu-

tion: China, Malaysia.

Since writing the above, Dr. Holttum, who kindly compared my
material at Kew, writes that the correct name should be Tectaria

melanocaulis (Bl.) Copel.

Pleocnemia conjugata (Bl.) Presl. (Holttum, p. 534).

This fern has been collected twice in Malaya, near Malacca and

at Baling in Kedah, the latter place suggesting that it may be a

limestone fern. In April 1956 I went to Baling hoping to find it on

the limestone hill of that name, but was unsuccessful. About four

miles on the road to Kroh, however, I found it growing in a small

quantity by the roadside, but not near any limestone. Twelve

plants were seen which were nearly all young, but some had

fronds to 170 cm. long, with stipes over 100 cm. long. There was

only one plant with fertile fronds, and these showed the indusia

clearly. Fronds were pale yellowish-green, but I have seen the

same colour in fronds of P. hemiteliiformis (Racib.) Holtt. (nor-

mally much darker) when growing in sunny places at Fraser's

Hill. In this area the belukar is frequently cut back for emergency

reasons and possibly this has encouraged the growth of P. conju-

gata here. Apparently it requires only light shade, and was not

being smothered by taller growth. Specimen no. 2793.

Cystopteris tenuisecta (Bl.) Mett., (Holttum p. 540).

This fern is worthy of note, for when it was first found in Malaya

by Holttum in Cameron Highlands in 1936, it was apparently con-

fined to a small area on a newly cut earth bank. When I saw it 1

1

years later, it was growing on the forest floor in the same area and

was still rare, but the fronds were larger than those found by

Holttum. In August 1956 I was unable to go back to the original

place, but found that it was a common fern at about 5,000 feet
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